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Abstract

Recently an optical diffusion of LED lamps has been studied actively. In this paper, the second lens
applied to a cover of the LED lamp was analytically designed to having a wide angle distribution of
light without diffuser characteristic by dispersing agent. In this process, We found a major factors that
can help improve the performance of the lens. It is the refractive power of the lens, the Mie particle
density of phosphor, and the arrangement of the LED. Through the final simulation, we can see the

LED lamp is possible to get wide angle light distribution by proper source modeling and second lens
designing. Also, we can see this simulated results are entirely consistent with measured data for light
distribution. In this research, we present the shape of the second lens with wide angle distribution and
derive the important factors for the second lens design.
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Luminous Flux Viewing

oy
A% | Color @ 30mA (im) | Angle (FWHM)

CCT Range

" N
CA | Cool 5000 139 125 degree

LED | White 8,300[K]
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Fig. 4. Basic drawing of LED



Relative Luminous Intensity (%)

20 [ 20 a0 &0 80 100
Angle (°)

J8 5. LEDQ| HiZ 2% EAN
Fig. 5. Luminous intensity distribution of LED

——5000K - 8300K CCT
——3700K - 5000K CCT
) ——2600K - 3700K CCT
/ X

Relative Radiant Power (%)

Wavelength (nm)

J8 6. LEDC| Ai 2% BX
Fig. 6. Relative spectral power distribution of LED

xr AA =239 LightToolsE  ©]-&3}
LED?] 8 74 2491
T W= i} & RS
HE EdZ Chip ¥ F3AE
H Zpz; o] A 5] Gk
AE, W, 558, FE 9= Bosta #%
2 = ER] HolHE AAIE Aol AgeiA A&
glojAdak=d], o] oM FFAe] Mie Particle
Density2h= 8471 Wststo 24 LED9] w3 54
of | wAA Hrh okl 1wl 7, 82 Mie
Particle Density ¥3}ol] w2 #<& 2 ~alE2] o] ¥
s}& A Lotk

7124 0% AlAE CAFe] LED Aol 7Hd 29kt
g 54 HlolHE E=Ed W 23, Mie Partical
Density7} 9.0 x10° (1/mm?) & W], 352 139.42248
[Im], CCT(Correlated color temperature)= 6665[K]
&2 ®eg g LED| Aso] A4 LEDS 453 71¢]

FARITHE e & 5 gl

Ml oo, O W 0

150 -

140

130 |
120 |
110
100
90 ~
80

Lurminous flux (Im)

70
60 -

50

40

2.0x10° 4.0x10° 6.0x10° 80x10° 1.0x10" 1.2x10" 1.4x10" 1.6x10"
Mie Particle Density (1/mmA3)

12 7. Mie Particle Density0fl [}2 ¥ i3}
Fig. 7. Change of luminous flux by Mie Particle
Density

ey

Relative Power (%)
Relative Power (%)

N

fums 400 450 S0 50 60 6w 70 750

Wavelength (nm) Wavelength (nm)

18l 8. Mie Paricle Densitydl| 2 AHER bHig]
Fig. 8. Change of Spectrum by Mie Particle
Density

a8 9. ZEEE LEDS 4H gojofR
9.4

2|
ig. pane layout of designed LED

]

4
& ‘\
,m,,é:';/ A=

77777

Total Collactad Power  139.65712 Im

a8l 10. 2H2E LEDY iz 2=
Fig. 10. Luminous intensity distribution of
designed LED

Journal of KIIEE, Vol. 26, No. 6, June 2012



delw LEDS] 4% #lo]o}
# LEDS] w4 &3 ey
e A AL AR s3] 19 59

5 291 17 109] =%
, olel whe} 22 @M=

As AlEdeld B A4S flal 2.3 Fds

< O TS ot
G
)
Jo
S
=
o
i
B
30,
(o
A oo

v g 7ol &S miX|= Fashk 821 Fof skt
7} LED®] v o]t}

HE & LED 2=k ofhvjz} MR(Multifaceted
reflector)©]t} PAR(Parabolic aluminized reflector)
B 5 e B}l 27 7197t 24F dl=E o]&of
o] F8HH A5s AEF st 24H7ke] 23 A= &
/gell BHA| LED®] wjdo] o]Fojxof et doa
A 4 UTHI0L

oje] Peje] wjdo] EASHAAIRE 2 AFellA=
LihgtToolsgli= ZBAA T2 138 0]8-381¢] 87)|<]
LEDE 11 8] 45 Atk Tl ] vijds
O] RakS HSIA A E&v] B Wi s 2

=
<

LED $Ix& =&3hirh

8WIe] LED #:ze] =& 257] sl 1IW]<]
LEDZ 871 98 widsta 212 LEDS] A4S o
Agt o] FES Array Ratolgta s

Array R#k2 19~26[mm]7H4] 0.5[mm] T+ = 4l
Aalo] BA8la, 4= Shiftol] whe w3 X W3}
A2 LEDE widdk 99| F41<l xyz(0,00)s 71+
o7 3] £1[mml7HA 0.2Imm] T2 ShiftA]7]H

Wk 13 110 e,

77 1123 H4e] Array Retel 21mm]e) & &
4 9, B0 2o Shiftghe -02~0 Alo]elA 712]
FUG e S B 5 Gk B ERoAE BE

Shiftghe -01= Ad€sto] Algoldsilt

Z1 - A7) Au) 83 =8A] 4264 A63%, 2012 69

N
rdo,
ri
to
ox
)

22F A= Aol E0)717] Ho| ol A =&
o] QAo LED % 22} #=5 wjx|&}al LED #3Z
o] PEIE A F HFAH o= AlEH oA
AlEHolA Az} wjg B} 15010l 4 &8
2 89.303[my/WISl A& & 4= ST

154
153 [—
152 ~
151 [—

150 A S
148 [— N

148 - Angle
147

146 | —

145

19 1S5 20 205 21 215 22 225 23 235 24 245 25 255 26
"2

(a)

1532
153

1528 = 1

1526

152.4 + N

1522 R
152

1518

1516

1514

1512
151

—4—Beam Angzle

-1 08 06 04 02 0 0z 04 06 O 1

=

(b)

O3 11, B2 B Be 24
(a) Array R Q| tistof| m}E Wi RE st
(b) BF shifttl| [}E HiZ BE H3}

Fig. 11. Analysis of the luminous intensity
distribution (a) Luminous intensity
distribution by changing Array R values
(b) Luminous intensity distribution by
Shifting on axis

NS
IS
LT

-10 0 i
Total Collected Power = 95.07 Im

Efficienc: v = 089303
Maximurn Intensity = 244,90 cd

J8! 12, LED #=o| HiZ 2% EM
Fig. 12. Luminous intensity distribution of LED

lamp
719 12:= Far Feeld DetectorE £3l 91o{x LED#
Zof v HE 54 Yehlz, ¥ 2 B 237}



FTHEFS 7IEo2 200°1Y Slice @ Wl F45 7+
0[%]ellA ] v 2t gkt 1 ghEe] Hets e
ok
x 2. BM & 7|&E 50(%)0Me| HHE 2=
Table 2. Widths at 50(%) of center value
(Beam Angle)
Slice Full Half Half
Angle Width Width + | Width -
1 0 150.353 75.329 -75.024
2 20 150.439 75.712 =74.727
3 40 150.708 75.200 -75.508
4 60 150.219 75.568 -74.651
5 80 152.530 76.053 -76.476
6 100 151.086 74.905 -76.181
7 120 148.685 73.625 -75.060
8 140 150.959 74.843 -76.115
9 160 150.625 75.120 =75.504
10 180 150.353 75.329 =75.024
Average 150.592 75.219 -75.373
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